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IN THE CLAIMS 

The claims pending in the application are reproduced below in accordance with 37 
C.F.R. § 1.121: 

1 . (currently amended) A cooling apparatus for fuel cell components 
comprising: 

a base plate having an upper section and a lower section; 

a plurality of upper ribs coupled to said upper section and a plurality of lower ribs 
coupled to said lower section, said plurality of upper ribs defining [[an]] upper channels 
serpentine chann e l and said lower ribs defining [[a]] lower channels chann e l parallel to 
said uppe r channels s e rpentine chann e l , said upper channels s e rp e ntine channel and said 
lower channels chann e l being fluidically coupled by at least one cavity disposed in said 
base plate[[,]] 

wh e r e in said upp e r serp e ntin e chann e l and said low e r channel ar e dispos e d to 
allow a flow of a fluid from the upper channels through the lower channels ther e through 
for heat transf e r b e tw ee n said fluid and said fu e l cell compon e nts . 

2. (original) The cooling apparatus of claim 1 , wherein said fuel cell 
components are selected from the group consisting of cathodes, anodes and electrolytes. 

3. (currently amended) The cooling apparatus of claim 1, wherein a 
plurality of concavities are disposed on a surface portion of said upper channels 
serp e ntin e chann e l and disposed on a surface portion of said lower channels chann e l so as 
to cause hydrodynamic interactions and affect th e heat transfer rate within said fu e l cell 
compon e nts . 
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4. (original) The cooling apparatus of claim 3, wherein said concavities 
are selected froni the group consisting of depressions, indentations, dimples and pits. 

5. (original) The cooling apparatus of claim 1 , wherein said fluid is 
selected from the group consisting of gaseous fuels and oxidants. 

6. (previously presented) The cooling apparatus of claim 1 , wherein said 
cooling apparatus comprises one of a thin-formed metal, stainless steel, cobaltite, 
ceramic, LaCr03, CoCr04, an alloy comprising nickel and chromium, an alloy 
comprising nickel and cobalt, or combinations thereof. 

7. (currently amended) A fuel cell assembly comprising: 
a fuel cell electrode and an electrolyte; 

a cooling apparatus coupled to said fuel cell, said cooling apparatus comprising: 
a base plate having an upper section and a lower section; 

a plurality of upper ribs disposed over said upper section and a plurality of lower 
ribs disposed over_said lower section, said plurality of upper ribs defining [[an]] upper 
channels s e rp e ntin e chann e l and said plurality of lower ribs defining a lower chann e l 
channels parallel to said uppe r channels s e rpentin e chann e l , said upper channels 
serpentin e chann el and said lower channels chann e l being fluidically coupled by at least 
one cavity disposed in said base plate[[,]] 

w her e in said upper s e rpentin e chann e l and said lower chann e l ar e dispos e d to 
allow a flow of a fluid from the upper channels through the lower channels therethrough 
for h e at transfer b e twe e n said fluid and said fu e l cell e l e ctrod e. 

8. (previously presented) The fuel cell assembly of claim 7, wherein said 
fuel cell assembly is selected from the group consisting of solid oxide fuel cells, solid 
polymer fuel cells, molten carbonate fuel cells, phosphoric acid fuel cells, alkaline fuel 
cells, direct methanol fuel cells, regenerative fuel cells, and protonic ceramic fuel cells. 
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9. (previously presented) The fuel cell assembly of claim 7, wherein said 
fuel cell electrode is selected from the group consisting of a cathode and an anode. 

1 0. (currently amended) The fuel cell assembly of claim 7, wherein a 
plurality of concavities are disposed on a surface portion of said upper channels 
s e rpentin e chann e l and disposed on a surface portion of said lower channels channel so as 
to caus e hydrodynamic interactions and aff e ct th e hoat transf e r rat e within said fu e l c e ll 
ass e mbly . 

1 1 . (original) The fuel cell assembly of claim 10, wherein said 
concavities are selected from the group consisting of depressions, indentations, dimples 
and pits. 

12. (currently amended) The fuel cell assembly of claim 7, wherein a 
plurality of concavities are disposed on a surface portion of said fuel cell electrode so as 
to caus e hydrodynamic int e ractions and aff e ct th e heat transf e r rat e within said fu e l c e ll 
ass e mbly . 

13. (original) The fuel cell assembly of claim 7, wherein said fluid is 
selected from the group consisting of gaseous fuels and oxidants. 

14. (previously presented) The fuel cell assembly of claim 7, wherein said 
cooling apparatus comprises one of a thin-formed metal, stainless steel, cobaltite, 
ceramic, LaCr03, CoCr04, an alloy comprising nickel and chromium, an alloy 
comprising nickel and cobalt, or combinations thereof. 



